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Description 

The present invention relates to a mobile telecom- 
munications system and, more particularly, to a route 
guidance system applicable to a mobile telecommuni- 
cations system tor guiding an automotive vehicle or sim- 
ilar vehicle along a particular route to a destination. 

Description of the Prior Art 

Typical of the route guidance system for a mobile 
telecommunications system with which the present in- 
vention is concerned is a navigation system for automo- 
tive vehicles. In an automotive vehicle navigation sys- 
tem, an on-board unit mounted on a vehicle has a CD- 
ROM or similar optical storing medium which is loaded 
with stored map data and a CRT or similar display ca- 
pable of displaying the map data thereon. With this sys- 
tem, it is possible to indicate the instantaneous position 
of the vehicle on a map being shown on the display. The 
navigation system is implemented by a transmitter 
mounted on a roadside sign plate, for example, and a 
receiver mounted on a vehicle, the transmitter transmit- 
ting position data representative of the transmitter to the 
receiver. Every time the receiver receives position data 
from such a transmitter, the instantaneous position of 
the vehicle appearing on the display is updated. During 
the interval between the reception of position data from 
one transmitter and the reception of position data from 
the next transmitter, the position of the on-board unit is 
updated automatically as determined on the basis of the 
travelling direction and travelling velocity of the vehicle. 
The occupant of the vehicle is allowed to recognize the 
varying position of the vehicle by observing the position 
in the map being indicated on the display and to thereby 
determine whether or not the vehicle is following the 
right way to the destination. 

The prior art navigation system stated above has 
various drawbacks left unsolved, as follows. The occu- 
pant has to select an adequate route to the destination 
by the own discretion, i.e., all that can be seen is whether 
or not the vehicle is travelling the right way to a destina- 
tion. The occupant, of course, cannot select an optimum 
route matching the instantaneous traffic conditions be- 
cause the occupant determines the route to a destina- 
tion by mere conjecture. When the instantaneous traffic 
conditions are changed due to an accident or similar 
cause, the occupant of the vehicle cannot cope with it 
immediately and, in the worst case, only particular roads 
will congest with a number of vehicles. Further, each ve- 
hicle has to be furnished with map data. It is extremely 
difficult to furnish a vehicle with minute map data which 
cover all the possible areas of interest due to, among 
others, the limited capacity of the previously mentioned 
storing medium. This practically inhibits the occupant 
from selecting an adequate route, depending on the 
destination. Map data in itself is sequentially updated 
with time and is sometimes temporarily changed in as- 
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sociation with the unusual occurrences such as traffic 
accidents and road constructions. Hence, even if such 
variable data are prepared beforehand, it is almost im- 
practicable to deal with the change or the addition of 
5 data rapidly. 

A mobile telecommunications system according to 
the preamble of claim 1 is known from Internationales 
Verkehrswesen, vol. 37, No. 5 : Sept./Oct. 1995, p. 336 
- 343 and from Funktechnik, vol. 41 , No. 7, p. 273 - 278 
10 under the name "ALl-System". The base stations there- 
of contain directional instructions for all destinations. 
These directional instructions may be changed by a sys- 
tem center depending on traffic conditions. These mo- 
bile stations communicate with the base stations. Ac- 
's cording to the destination selected by the mobile station, 
the base station selects the corresponding directional 
instruction and transfers it to the mobile station. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a route guidance system for a mobile telecom- 
munications system which guides a vehicle to any de- 
sired destination along an optimum route in association 
with the varying traffic conditions. 

This object is solved by the features of claim 1 . 
In accordance with the present invention, when a 
mobile station sends a guidance request for requesting 
route guidance data, the request is reported to a system 
center via a telecommunications network. On receiving 
the request, the system center selects an optimum route 
for a mobile station to follow in consideration of the in- 
stantaneous traffic conditions and transmits the opti- 
mum route in the form of optimum route data to the mo- 
bile station of concern over the telecommunications net- 
work. The mobile station, having received the optimum 
route data, guides the vehicle along the optimum route 
on the basis of the route data and base station data 
which are transmitted from base stations. When the mo- 
bile station determines when the mobile station has 
been brought out of the expected route, it retransmits 
the guidance request to the system center. 

When the system center, following the transmission 
of the optimum route data to the mobile station, recog- 
nizes that the optimum route data being held should be 
changed due to a change in the traffic conditions, it 
changes the optimum route data and holds the resulting 
new data while transmitting the new data to the mobile 
station of concern. 

Further, in accordance with the present invention, 
the system center, upon reception of the guidance re- 
quest from the mobile station, selects an optimum route 
for the mobile station to follow and produces route com- 
mand data associated with the optimum route. The op- 
timum route and route command data are sent to the 
mobile station of concern in the form of optimum route 
data. On receiving base station data from a base station 
associated with the optimum route data, the mobile sta- 
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tion outputs a route command associated with the base 
station for thereby guiding the vehicle along the opti- 
mum route. 

BRIEF DESCRIPTION OF THE DRAWINGS . S 

The objects and features of the present invention 
will become more apparent from the consideration of the 
following detailed description taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 is a schematic block diagram of a mobile tel- 
ecommunications system embodying the present 
invention which is applied to road traffic and imple- 
mented as an on-road vehicle telecommunications 
system by way of example; 
FIG. 2 is a schematic block diagram representative 
of a specific hierarchical configuration of the on- 
road vehicle telecommunications system shown in 
FIG. 1; 

FIG. 3 shows a specific format of a vehicle-oriented 
code applicable to the system of FIG. 1 ; 
FIG. 4 indicates a specific frame format also appli- 
cable to the system of FIG. 1 ; 
FIG. 5 is a schematic block diagram showing a spe- 
cific construction of a mobile station or on-board unit 
included in the system of FIG. 1; 
FIG. 6 is a sketch of a route which a subscriber ve- 
hicle included in the system of FIG. 1 may follow 
toward a destination; 

FIG. 7 exemplarily shows a guidance list associated 
with the route illustrated in FIG. 6; 
FIG. 8 is a sketch showing a specific route which a 
subscriber vehicle may follow in accordance with an 
alternative embodiment of the present invention; 
FIG. 9 exemplarily shows a guidance list data 
stored in which are changed in response to a 
change of the route; 

FIG. 10 is a sketch showing a specific route of a 
subscriber vehicle which is selected in response to 
a change of a guidance code in accordance with an 
alternative embodiment of the present invention; 
FIG. 11 indicates a guidance list data stored in 
which are changed in response a change of the 
route as shown in FIG. 10; 
FIG. 12 is a sketch showing a specific route which 
a subscriber vehicle may follow in accordance with 
an alternative embodiment of the present invention; 
and 

FIG. 13 shows a specific guidance list including 
route commands which are associated with the 
route illustrated in FIG. 12. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1 of the drawings, a mobile tele- 
communications system embodying the present inven- 



tion is shown and implemented as an on-road vehicle 
telecommunications system applicable to land traffic, 
especially road traffic which involves automobiles and 
other similar vehicles. To this mobile telecommunica- 
tions system, the technology disclosed in the co-pend- 
ing patent application entitled "Mobile Telecommunica- 
tions System Using Distributed Miniature Zones" and 
assigned to the same assignee as the present applica- 
tion is advantageously applicable. As shown, a plurality 
of roadside stations 10 are located along a road such 
as an ordinary road or a thruway at the intervals of sev- 
eral hundred meters or several kilometers, for example. 
The distance between nearby roadside station 10 may 
be suitably selected in matching relation to the regula- 
tion speed of the road, for example. Each roadside sta- 
tion 10 is a land station which serves as a base station 
capable of communicating with a subscriber vehicle 12 
over a radio channel. 

Each roadside station 10 covers a limited service 
area or zone 20 and has a transmitter/receiver 14 for 
transmitting and receiving an electromagnetic wave 1 8 
from an on-board unit, or mobile station, 16 (FIG. 2) 
which is mounted on a subscriber vehicle 12 that is 
present in the zone 20. A characteristic feature of the 
illustrative embodiment is that the roadside stations 10 
are distributed at intervals and each zone 20 is far small- 
er than the interval between nearby roadside stations 
10. The diameter of each zone 20 may be of the order 
of several ten meters to a hundred meters, for example. 
Therefore, the nearby zones 20 leave therebetween an 
area in which the mobile station 16 is substantially not 
responsive to any of the electromagnetic waves 18 is- 
suing from the roadside stations 1 0, i. e. a no-wave area. 
A vehicle 12 can communicate with any of the roadside 
stations 10 only when it is operated within the zone 20 
defined by the roadside station 10. 

Having the above configuration, the illustrative em- 
bodiment allows the nearby roadside stations 10 to use 
the same frequency repetitively and effectively. Basical- 
ly, therefore, the radio links between the roadside sta- 
tions 1 0 and the mobile stations 1 6 included in the entire 
system can be implemented by a single frequency. A 
system with which full-duplex communication is availa- 
ble uses a pair of frequencies, one for an up-going chan- 
nel and the other for a down-going channel. This elimi- 
nates the need for the switchover of frequency which is 
indispensable with the prior art cellular system. Having 
these characteristic features, the system will be referred 
to as a distributed miniature zone system while each 
zone 20 will be referred to as a miniature zone. It is note- 
worthy that the radio communication between the road- 
side stations 1 0 and the mobile stations 1 6 is hardly sus- 
ceptible to fading because it is (?) the propagation of an 
electromagnetic wave which occurs within an extremely 
short period of time. The communication, therefore, can 
be effected at a high speed such as 256 kilobits per sec- 
ond to 1. 5 megabits per second. In the illustrative em- 
bodiment, it is especially preferable that a communica- 
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tion rate of 51 2 kilobits per second or so be selected to 
promote cost-effective system configuation. 

The roadside stations 1 0 form a part of an on-road 
vehicle telecommunications network 22 and, in this par- 
ticular embodiment, they are capable of accessing an 
on-road vehicle telecommunications system center 26 
and other similar communication facilities. Adopting a 
hierarchical configuration as shown in FIG. 2 by way of 
example, the on-road vehicle telecommunications net- 
work 22 performs switching between the system center 
26 and the mobile stations 16. 

The distributed miniature zone communication sys- 
tem described above promotes high-speed communica- 
tion between the mobile stations 1 6 and the roadside 
stations 1 0 and, therefore, implements a variety of route 
guidance services including high-speed data communi- 
cations. Typical examples are a navigation service for 
guiding an automobile or similar subscriber vehicle 12 
along an adequate route which may depend on the de- 
gree of traffic congestion and weather, and a data com- 
munication service for allowing the mobile stations 16 
to communicate with the system center 26 via the on- 
road vehicle telecommunications network 22 so that the 
operations of a great number of vehicles 12 may be 
managed efficiently, as in the illustrative embodiment. 

Referring the FIG. 2, the hierarchy of the on-road 
vehicle telecommunications network 22 is constituted 
by district stations or offices 30 each accommodating a 
plurality of roadside stations 10 which are distributed in 
a certain district, regional stations or offices 32 each ac- 
commodating a plurality of district stations 30 over a cer- 
tain area, and central stations 34 each accommodating 
a plurality of regional stations 32. The associated sta- 
tions 30, 32 and 34 inclusive of the roadside stations 10 
will be collectively called a land station hereinafter. In 
the illustrative embodiment, the channels between the 
associated district station 30, regional station 32 and 
central station 34 are configured in a tree-like network 
which is constituted by basic trunks, transversal trunks 
or similar trunks 36. On the other hand, the central sta- 
tions 34 are interconnected by a mesh type network. 
The present invention, of course, is not limited to such 
a network configuration and may be practiced with any 
other kind of hierarchy which matches with the nature 
of a road, e.g. , an ordinary road or a thruway or a linear 
network. 

The system center 26 plays the role of a data 
processing system assigned to the navigation of the 
subscriber vehicles 12, for example. More specifically, 
the system center 26 receives road information as well 
as other traffic information from the on-road vehicle tel- 
ecommunications network 22 and external information 
centers (not shown) so as to estimate future traffic con- 
ditions. When any of the mobile stations 16 requests the 
system center 26 to send a guidance code which indi- 
cates a route to the destination, the system center 26 
selects an optimum route on the basis of the estimated 
traffic conditions, produces a guidance code, and sends 
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it to the mobile station 16 of interest. It this particular 
embodiment, the guidance code is representative of sta- 
tion codes assigned to those roadside stations 10 which 
are located along the route to the destination of the mo- 
5 bile station 16. Each mobile station 16 has a storage 
212 (FIG. 5) in which the guidance code may be written 
in the form of a guidance list (FIG. 7), as described later 
in detail. The system center 26 is accommodated in the 
central stations 34 by trunks 40. The system center 26 
io may of course be connected to the regional centers 32 
or the district centers 30. 

As shown in FIG. 3, in the illustrative embodiment, 
a vehicle-oriented code for specifying a mobile station 
16 is made up of a static code 50 and a dynamic code 
15 60. Apart from the function of providing a mobile station 
16 with an identification number within the system, the 
static code 50 is closely related to the number system 
of calls which the mobile station 1 6 may receive from 
the on-road vehicle telecommunications system center 
26. The static code 50 includes a mobile station code 
54 for specifying a mobile station 1 6, a registry land sta- 
tion code 52 representative of a land station where a 
mobile station 16 is registered, and a system code 56 
for identifying the system in distinction from the other 
systems. 

The dynamic code 60 is associated with the moving 
state of the subscriber vehicle 12 and effectively used 
to grasp the current condition of the vehicle 1 2 for a nav- 
igating purpose. In this sense, the dynamic code 60 is 
a code unique to a subscriber vehicle 1 2 and associated 
with the district or region in which the vehicle 12 is op- 
erated as well as its travelling condition. The dynamic 
code 60, therefore, plays an important role in allowing 
the system center 26 to locate a vehicle 1 2 for a paging 
purpose and supplying a vehicle 12 with guide informa- 
tion for routing it to a destination. In the illustrative em- 
bodiment, the dynamic code 60 includes a destination 
code 62 representative of a destination of the subscriber 
vehicle 12 and a running area code 64 representative 
of an area in which the vehicle 1 2 is running. In the spe- 
cific embodiment, when a link number code represent- 
ative of a particular destination is set in the destination 
code 62 by way of example, the code 62 is sent to the 
system center 28 in the form of a guidance request. 

As FIG. 1 schematically indicates, each roadside 
station 10 has a memory 42 which includes an area for 
storing static information associated with the station 10 
such as its own location and bearings and information 
associated with neighboring roadside stations 10. The 
roadside station 10 sends such information to all of the 
subscriber vehicles 12 which move past the station 10. 
In the illustrative embodiment, the static information 
may be sent in the form of a message such as "Cross- 
roads X is located 300 meters ahead. Roadside stations 
A, B, and C are situated respectively on the roads ex- 
tending straight, to the left and to the right from the 
crossroads". 

In the illustrative embodiment, the mobile station 1 6 
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center 26 interchange a guidance code representative 
of navigation information, operation supervisory infor- 
mation, message, and video image signal. Such infor- 
mation is imparted to the vehicle occupant in the form 
of a picture or a speech. s 

FIG. 6 is a sketch of a specific route which a sub- 
scriber vehicle 1 2 sent a guidance request to the system 
center 26 may follow, and which is useful for under- 
standing the approach of the illustrative embodiment. 
Assume that the subscriber vehicle 12 shown in FIG. 6 
is loaded with a mobile station or on-board unit to which 
a mobile station code M03 is assigned. To send a guid- 
ance request to the system center 26, the occupant of 
the vehicle 12 manipulates the key input unit 252 to en- 
ter a destination which may be a link number code as- 
signed to a particular roadside station 10 by way of ex- 
ample, as in the previous embodiment. Assuming that 
the occupant enters a link number code assigned to the 
roadside station E as a destination, the entered code is 
stored in the transmission buffer 220 of the on-board unit 
M03 in the form of the destination code 62 of the dynam- 
ic code 60. 

The controller 210 transmits the destination code 
62 to a roadside station 1 0 which the mobile station M03 
reaches for the first time after the entry of the code 62. 
Specifically, as the mobile station M03 enters the serv- 
ice area 20 of a roadside station A for the first time, the 
controller 210 of the on-board unit M03 sends the dy- 
namic code 62 including the destination code 62 to the 
roadside station A by using the vehicle ID field 104 of 
the frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
stores it in the memory 42 and then transmits it to the 
on-road vehicle telecommunications network 22 togeth- 
er with the other codes of the mobile station M03. These 
codes are switched by the telecommunications network 
22, so that a code representative of a guidance request 
is transmitted to the system center 26. 

The system center 26 received the destination of 
the mobile station M03 selects an optimum route to the 
roadside station or destination E by taking account of 
the current traffic conditions also. Further, the system 
center 26 estimates the further movement of the mobile 
station M0 3 and thereby determines a roadside station 
B which can send a guidance code to the mobile station 
M03. Then, the system center 26 sends to the telecom- 
munications network 22 a guidance code associated 
with a roadside station C which immediatety follows the 
roadside station B to a roadside station or destination 
E. On receiving the guidance code meant for the mobile 
station M03, the roadside station B stores it in the mem- 
ory 42 and monitors its own zone 20 in which the mobile 
station M03 is expected to enter. 

When the roadside station B finds the mobile station 
M03 in its zone 20, it sends the guidance code destined 
to the station M03 by using the vehicle communication 
field 108 of the frame 100. As the mobile station M03 
receives the guidance code, the controller 210 of the 



station M03 stores it in the memory 21 2 in the form ol a 
guidance list as shown in FIG. 7. At the same time, the 
mobile station M03 receives from the roadside station 
B information which shows the surroundings of the sta- 
tion B, e.g. , a message "Crossroads X is located 300 
meters ahead. A straight run across the crossroads X 
will bring you to a roadside station Q, and a right and a 
left turn will bring you to roadside stations R and C s re- 
spectively". 

By comparing the roadside station data with the 
guidance list, the controller 2 1 0 of the on-board unit M03 
shows the vehicle occupant a direction for driving the 
vehicle 12. In this instance, since the roadside station C 
is recorded in the guidance list, the on-board unit M03 
instructs the occupant to make a left turn at the cross- 
roads X which is situated 300 meters ahead. For this 
instruction, the vocoder 280 may produce an audible 
message such as "Turn left at crossroads X which is lo- 
cated 300 meters ahead" or, alternatively, the display 
256 may provide a simple visible direction command 
thereon. 

As the mobile station M03 turns to the left at the 
crossroads X to enter the zone 20 of the roadside station 
C, the roadside station C sends static information includ- 
ing its own positive information and roadside station in- 
formation to the mobile station M03 by using the intro- 
ductory field 1 02 of the frame 1 00. In response, the con- 
troller 210 of the on-board unit M03 compares the posi- 
tion data of the roadside station C with the guidance list 
to see that the vehicle 12 is following the right way. 
Again, the on-board unit M03 shows the occupant the 
next path to follow in response to the roadside station 
information which is also fed from the roadside station 
C. In this manner, the mobile station M03 is guided to 
the roadside station or destination E by way of the road- 
side station D. 

As described above, in the illustrative embodiment, 
a subscriber vehicle 12 is capable of reaching a desti- 
nation by way of an optimum route which matches the 
instantaneous traffic conditions. Since a travelling direc- 
tion is instructed by an on-board unit 16 of a subscriber 
vehicle 12, an occupant needs only to steer the vehicle 
12 as instructed by the on-board unit 16 and does not 
have to select a route on a map being displayed, i.e. , 
map information is not necessary. Further, since the op- 
timum route is prepared by the system center 26, the 
traffic conditions can be grasped and controlled collec- 
tively to thereby promote distributed flows of traffic. 

An alternative approach available with the mobile 
telecommunications system of the present invention will 
be described. In this alternative embodiment, the con- 
troller 210 of each mobile station 16 has a capability of 
recognizing that the station 16 has been brought out of 
a correct route selected by the system center 26. Spe- 
cifically, when a mobile station 16 is off a correct route, 
the controller 210 of the mobile station 16 sees such a 
condition on the basis of static data received from a 
roadside station 10 and guidance list data received from 
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is mounted on an automobile or similar subscriber vehi- 
cle 12 and transmits/receives navigation information, 
operation supervisory information and other similar da- 
ta, messages and video signals with the roadside sta- 
tions 1 0 while allowing an occupant to see such signals 5 
visually and/or auditorily. FIG. 5 shows a specific con- 
struction of the mobile station 16 in a block diagram. As 
shown, the mobile station 16 includes a key input unit 
or keyboard 252 for entering the destination code 62, 
guidance request and so forth, and a video display im- io 
plemented by a cathode ray tube (CRT) 256, a vocoder 
280, a speech recognizing unit 282 and a facsimile 
transceiver 254 which individually interface the roadside 
station 10 to the vehicle occupant. 

A controller 210 collectively governs the operations is 
of the various components of the mobile station 1 6. Spe- 
cifically, the controller 21 0 controls a transmitter 200 and 
a receiver 202 which interchange electromagnetic 
waves 18 with the roadside station 10, a display control 
230 associated with the vocoder 280, CRT 256 and fac- 20 
simile transceiver 254, a transmission buffer 220 for 
temporarily storing an output of the key input unit 252, 
facsimile transceiver 254 and speech recognizing unit 
252, etc. The controller 21 0 is interconnected to the pre- 
viously mentioned memory 212 in which a guidance 25 
code received from the on-road vehicle telecommunica- 
tions system center 26 may be written in the form of a 
guidance list. 

The controller 210 of the mobile station 16 which 
has stored such a guidance list confirms and selects an 30 
adequate route for the mobile station 16 to travel on the 
basis of the static information sent from the latter to the 
former, and then it informs the vehicle occupant of the 
route to follow via the CRT 256 and/or the vocoder 280. 
This allows the vehicle occupant to know the route along 35 
which the vehicle 12 is to be guided beforehand, so that 
it is not necessary to show a map indicative of the route 
on the display 256. Of course, latest map information is 
available from the system center 26 whenever needed. 
The received map information may be indicated on the *o 
display 256 or outputted by the facsimile transceiver 254 
as the case may be. 

The mobile station 16 has a random number table 
function so that the road station 10 may select an idle 
channel out of a plurality of channels assigned to the *s 
link 18 between the stations 10 and 16 by polling. The 
mobile station 16 is communicable with the roadside 
- station 1 0 over the selected idle channel. 

In the embodiment, a communication between the 
on-board mobile station 16 and the base station 10 is so 
effected by polling which uses a frame 100 having a for- 
mat which is shown in FIG. 4. In the illustrative embod- 
iment, the frame 100 has a period of 683 milliseconds 
(ms), and a plurality of channels are multiplexed in a 
great number of time slots of the frame 1 00. In principle, ss 
a necessary two-way communication is completed with- 
in one frame period. The radio links 1 8 are implemented 
by a single frequency. In the case of full-duplex commu- 



nication, each of an up-going and a down-going channel 
is implemented by a different frequency Nevertheless, 
since such frequencies are fixed : a subscriber vehicle 
12 will be served by the same frequencies throughout 
the distributed zones 20 of the roadside stations 10. 
While a communication in principle is completed within 
one frame period, it may be implemented by a plurality 
of frames when, for example, the amount of information 
is extraordinary large such as with a picture or when the 
radio communication conditions are poor. 

As shown in FIG. 4, the frame 100 is headed by an 
introductory field 1 02 which includes a preamble, a syn- 
chronizing signal, a polling identification (ID) signal, and 
a code assigned to a roadside station 10. The roadside 
station 10 polls the mobile station 16 being operated in 
its own zone 20 at a predetermined period by using the 
introductory field 102 of the frame 100. The mobile sta- 
tion 16 is held in a receive mode while in an idle state 
and is brought into a transmit mode when the introduc- 
tory field 102 is fully recieved. 

The introductory field 102 is followed by a subscrib- 
er ID field 1 04 which allows the mobile station 1 6 to send 
its own vehicle codes 50 and 60 while allowing the road- 
side station 10 to recognize it. Advantageously, two 
blocks may be sent repetitively so as to achieve a far 
higher subscriber recognition rate. In response to the 
polling, the mobile station 1 6 selects an idle channel by 
using the random number table. The static subscriber 
code 50 and dynamic vehicle-oriented code 60 are 
transmitted to the roadside station 1 0 over the idle chan- 
nel. The roadside station 10 registers the mobile station 
16 of interest only if the codes 50 and 60 are correctly 
received over the idle channel without any conflict. 

In the illustrative embodiment, the subscriber ID 
field 104 is followed by a multicast communication field 
1 06. By using the multicast communication field 1 06, the 
roadside station 1 0 sends to the mobile station 16 traffic 
information and other beacon type dynamic navigation 
information as well as registration response signal (ACK 
or NACK). If necessary, the roadside station 10 sends 
.to the mobile station 16 registered by using the vehicle 
ID field 1 04 channel information to be used by a vehicle 
communication field 108, which will be described, to- 
gether with a signal ACK. 

The vehicle communication field 108 is provided 
next to the simulcast field 106 of the frame 100. In the 
illustrative embodiment, a full-duplex communication is 
held between the roadside station 10 and the mobile sta- 
tion 16 by using the vehicle communication field 108. 
For the full-duplex communication, an up-going and a 
down-going channel each having a different frequency 
and selected by the roadside station 10 are used. How- 
ever, the subscriber vehicle 1 2 is served by the same 
frequencies in the zones 20 which are defined by the 
nearby roadside stations 10. The full-duplex communi- 
cation, of course, may be replaced with half-duplex or 
one-way communication. During the vehicle communi- 
cation field 106, the mobile station 16 and the system 
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the system center 26 in the form of a guidance code. 
Then, the controller 210 retransmits a guidance request 
to the system center 26, requesting the latter to send a 
guidance code. 

FIG. 8 is a sketch of a specific route which a sub- s 
scriber vehicle 1 2 sent a guidance request to the system 
center 26 may follow, and which is useful for under- 
standing the approach of the illustrative embodiment. 
Assume that the subscriber vehicle 12 shown in FIG. 8 
is loaded with a mobile station or on-board unit to which 
a mobile station code M03 is assigned. To send a guid- 
ance request to the system center 26, the occupant of 
the vehicle 1 2 manipulates the key input unit 252 to en- 
ter a destination which may be a link number code as- 
signed to a particular roadside station 10 by way of ex- 
ample, as in the previous embodiment. Assuming that 
the occupant enters a link number code assigned to the 
roadside station E as a destination, the entered code is 
stored in the transmission buffer 220 of the on-board unit 
M03 in the form of the destination code 62 of the dynam- 
ic code 60. 

The controller 210 transmits the destination code 
62 to a roadside station 1 0 which the mobile station M03 
reaches for the first time after the entry of the code 62. 
Specifically, as the mobile station M03 enters the serv- 
ice area 20 of a roadside station A for the first time, the 
controller 210 of the on-board unit M03 sends the dy- 
namic code 62 including the destination code 62 to the 
roadside station A by using the vehicle ID field 104 of 
the frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
stores it in the memory 42 and then transmits it to the 
telecommunications network 22 together with the other 
codes of the mobile station M03. These codes are 
switched by the telecommunications network 22, so that 
a code representative of a guidance request is transmit- 
ted to the system center 26. 

The system center 26 received the destination code 
of the mobile station M03 selects an optimum route to 
the roadside station or destination E by taking account 
of the current traffic conditions also. Further, the system 
center 26 estimates the further movement of the mobile 
station M03 and thereby determines a roadside station 
B which can send a guidance code to the mobile station 
M03. In the case that the route indicated by a dotted line 
in FIG. 8 is the instructed optimum route, the system 
center 26 sends to the telecommunications network 22 
a guidance code associated with a roadside station C 
which immediately follows the roadside station B to the 
roadside station or destination E. On receiving the guid- 
ance code meant for the mobile station M03, the road- 
side station B stores it in the memory 42 and monitors 
its own zone 20 in which the mobile station M03 is ex- 
pected to enter. 

When the roadside station B finds the mobile station 
M03 in its zone 20, it sends the guidance code destined 
to the station M03 by using the vehicle communication 
field 108 of the frame 100. As the mobile station M03 



receives the guidance code, the controller 210 of the 
station M03 stores it in the memory 21 2 in the form of a 
guidance list as shown on the left-hand side of FIG. 9. 
At the same time, the mobile station M03 receives from 
the roadside station B information which shows the sur- 
roundings of the station B, e. g. , a message "Cross- 
roads X is located 300 meters ahead. A straight run 
across the crossroads X will bring you to a roadside sta- 
tion F, and a right and a left turn at the crossroads X will 
bring you to roadside station K and C, respectively". 

By comparing the roadside station information with 
the guidance list, the controller 210 of the on-board unit 
M03 shows the vehicle occupant a direction for driving 
the vehicle 12. In this case, the on-board unit M03 in- 
structs the occupant to make a lelt turn at the crossroads 
X which is situated 300 meters ahead, because the 
roadside station C is recorded in the guidance list. For 
this instruction, the vocoder 280 may produce an audi- 
ble message such as "Turn left at crossroads X which 
is located 300 meters ahead" or, alternatively, the dis- 
play 256 may provide a simple visible direction com- 
mand thereon. 

Assume that the subscriber vehicle 12 has been 
driven straight ahead across the crossroads X by mis- 
take, as indicated by a solid line in the figure. Then, the 
mobile station M03 enters the zone 20 of the roadside 
station F and therefore receives static data associated 
with the station F during the introductory field 102 of the 
frame 100. By comparing position information included 
in the station F static data and the guidance list, the con- 
troller 210 of the on-board unit M03 determines, in the 
illustrative embodiment that the vehicle 1 2 is off the cor- 
rect route. Then, the controller 210 retransmits a guid- 
ance request to the system center 26 while the on-board 
unit 1 6 lies in the zone 20 of the roadside station F. On 
receiving the guidance request, the system center 26 
selects a new optimum route for the vehicle 12 and 
transmits it to the mobile unit M03 in the form of a guid- 
ance code. This guidance code is sent to the mobile sta- 
tion M03 when the latter passes a roadside station G, 
updating the memory 212 as shown on the right-hand 
side of FIG. 9. 

Further, in response to surroundings information al- 
so sent from the roadside station G, the mobile station 
M03 instructs the occupant to make a left turn at cross- 
roads Y, for example. As soon as the vehicle 1 2 makes 
a left turn at the crossroads Y to cause the on-board unit 
M03 to enter the zone 20 of the roadside station E, the 
roadside station E sends a static code representative of 
its position to the mobile station M03 by using the intro- 
ductory field 1 02 of the frame 1 00. In response, the con- 
troller 210 compares the position data and the guidance 
list to see that the vehicle 1 2 is on the correct route. Fur- 
ther, the controller 210 informs the occupant of the sub- 
sequent path to follow, based on the surroundings data. 
In this manner, the mobile station M03 successfully 
reaches the destination or roadside station E by way of 
a roadside station H. 
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As stated above, in this particular embodiment, a 
mobile station 16 determined that its associated vehicle 
12 is off a correct route retransmits a guidance request 
to the system center 26. This frees the system center 
26 from the need for monitoring the running condition of 
the mobile station 16 and thereby reduces the load on 
the system center 26, while allowing the vehicle 12 to 
arrive at a destination via an optimum route which best 
matches the instantaneous traffic conditions. In addi- 
tion, the illustrative embodiment promotes scattered 
flows of traffic because it is capable of grasping and con- 
trolling the traffic collectively. 

An alternative route guidance approach which is al- 
so available with the mobile telecommunications system 
of the present invention will be described. In this partic- 
ular embodiment, the system center 26 produces a guid- 
ance code and then stores it together with a mobile sta- 
tion code (FIG. 3) which is particular to a mobile station 
16. 

In this embodiment, when the system center 26 rec- 
ognizes a change in the traffic conditions due to an ac- 
cident, for example, it references the guidance code to 
search for a mobile station 16 which is related to the 
change. In the illustrative embodiment, the mobile sta- 
tion 16 is registered in any of the regional stations 32. 
Hence, the system center 26 searched for a mobile sta- 
tion 16 of interest confirms the location of that mobile 
station 1 6 through the regional or registry station 32. The 
system center 26 determines whether or not to produce 
a new guidance code on the basis of the current location 
of the mobile station 16 and, when produced such a 
code, sends it to the mobile station 16. Then, the mem- 
ory 212 of the mobile station 16 is updated by the new 
guidance code, L e. , it stores a new guidance list. 

Referring to FIG. 10, there is shown a sketch of a 
specific route which a subscriber vehicle 1 2 sent a guid- 
ance request to the system center 26 may follow, and 
which is useful for understanding the approach of the 
illustrative embodiment. Assume that the subscriber ve- 
hicle 1 2 shown in FIG. 10 is loaded with a mobile station 
or on-board unit to which a mobile station code M03 is 
assigned. To send a guidance request to the system 
center 26, the occupant of the vehicle 12 manipulates 
the key input unit 252 to enter a destination which may 
be a link number code assigned to a particular roadside 
station 1 0 by way of example, as in the previous embod- 
iment. Assuming that the occupant enters a link number 
code assigned to the roadside station E as a destination, 
the entered code is stored in the transmission buffer 220 
of the on-board unit M03 in the form of the destination 
code 62 of the dynamic code 60. 

The controller 210 transmits the destination code 
62 to a roadside station 1 0 which the mobile station M03 
reaches for the first time after the entry of the code 62. 
Specifically, as the mobile station M03 enters the serv- 
ice area 20 of a roadside station A for the first time, the 
controller 210 of the on-board unit M03 sends the dy- 
namic code 62 including the destination code 62 to the 



roadside station A by using the vehicle ID field 104 of 
the frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
stores it in the memory 42 and then transmits it to the 
5 on-road vehicle telecommunications network 22 togeth- 
er with the other codes of the mobile station M03. These 
codes are switched by the telecommunications network 
22 : so that a code representative of a guidance request 
is transmitted to the system center 26. 

The system center 26 received the destination of 
the mobile station M03 selects an optimum route to the 
roadside station or destination E by taking account of 
the current traffic conditions also. Further, the system 
center 26 estimates the further movement of the mobile 
station M03 and thereby determines a roadside station 
B which can send a guidance code to the mobile station 
M03. Then, the system center 26 sends to the telecom- 
munication network 22 a guidance code associated with 
a roadside station C which immediately follows the road- 
side station B to a roadside station or destination E. On 
receiving the guidance code meant for the mobile sta- 
tion M03, the roadside station B stores it in the memory 
42 and monitors its own zone 20 in which the mobile 
station M03 is expected to enter. 

When the roadside station B finds the mobile station 
M03 in its zone 20, it sends the guidance code destined 
to the station M03 by using the vehicle communication 
field 108 of the frame 100. As the mobile station M03 
receives the guidance code, the controller 210 of the 
station M03 stores it in the memory 21 2 in the form of a 
guidance list as shown on the left-hand side of FIG. 11. 
At the same time, the mobile station M03 receives from 
the roadside station B information which shows the sur- 
roundings of the station B, e. g. , a message "Cross- 
roads X is located 300 meters ahead. A left turn at the 
crossroads X will bring you to a roadside station C, and 
a right turn to a roadside station K". 

By comparing the roadside station data with the 
guidance list, the controller 210 of the on-board unit M03 
shows the vehicle occupant a direction for driving the 
vehicle 12. In this instance, since the roadside station C 
is recorded in the guidance list, the on-board unit M0 3 
instructs the occupant to make a left turn at the cross- 
roads X which is situated 300 meters ahead. For this 
instruction, the vocoder 280 may produce an audible 
message such as Turn to the left at crossroads X which 
is located 300 meters ahead' or, alternatively, the dis- 
play 256 may provide a simple visible direction com- 
mand thereon. 

As the mobile station M03 turns to the left at the 
crossroads Xto enterthe zone 20 of the roadside station 
C, the roadside station C sends static information includ- 
ing its own positive information and roadside station in- 
formation to the mobile station M03 by using the into- 
ductory field 1 02 of the frame 1 00. In response, the con- 
troller 210 of the on-board unit M03 compares the posi- 
tion data of the roadside station C with the guidance list 
to see that the vehicle 12 is following the right way. 
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Again, the on-board unit M03 shows the occupant the 
next path to follow in response to the roadside station 
information which is also fed from the roadside station C. 

Assume that a traffic accident has occurred on the 
path between the roadside stations D and E after the 
transmission of the guidance code from the sytem cent- 
er 26 tothe mobile station 1 6, as shown in FIG. 1 0. Then, 
accident information is fed from an external data center 
or from the telecommunications network 22 to the sys- 
tem center 26. On receiving the accident information, 
the system center 26 searches for the mobile station 
M03 which is expected to move along the path between 
the roadside stations D and E, on the basis of the guid- 
ance code. After confirming that the system center 26 
has sent a guidance code on the path between the road- 
side stations C and E to the mobile station M03, the sys- 
tem center 26 determines the current position of the mo- 
bile station M03 by way of the registry station 32. 

As the system center 26 sees that the mobile station 
M03 is running in the neighborhood of the roadside sta- 
tion C through the registry station 32, it estimates the 
future movement of the mobile station M03 and pre- 
pares a guidance code indicative of the path extending 
from a roadside station I, which follows a roadside sta- 
tion F capable of transmitting the guidance code, to the 
roadside station or destination E. The guidance code is 
sent to the telecommunications network 22 while being 
stored in the system center 26 to prepare for a future 
change. On receiving the guidance code from the road- 
side station F, the controller 210 of the mobile station 
M03 changes the guidance list, as shown on the right- 
hand side of FIG. 1 1 . Then, the mobile station M03 leads 
the occupant to the roadside station E according to the 
guidance list. 

As described above, in the illustrative embodiment, 
the system is capable of immediately dealing with a sud- 
den change in the traffic conditions ascribable to an ac- 
cident, for example, and therefore guiding a subscriber 
vehicle 12 to a destination along an optimum route 
which matches the instantaneous traffic conditions. 
Since the occupant of the vehicle 12 is informed of a 
direction for driving the vehicle 1 2 by the on-board unit 
16, the occupant needs only to steer the vehicle 12 as 
instructed by the on-board unit 16 and does not have to 
find out a route on a map. Another advantage attainable 
with this particular embodiment is that the traffic condi- 
tions can be grasped and controlled collectively, en- 
hancing the scattered flows of traffic. 

An alternative guidance scheme which may be im- 
plemented by the mobile telecommunications system of 
the present invention will be described. In the illustrative 
embodiment, in response to a guidance request from a 
mobile station 16, the system center 26 selects an op- 
timum route and then sends a guidance code including 
command data to the mobile station 1 6. Specifically, the 
guidance code of this embodiment includes the station 
codes of roadside stations 10 which a mobile station 16 
is expected to pass before reaching a destination and a 



16 

command for guiding the mobile station 16 along those 
roadside stations 10. Assuming that a mobile station 16 
will reach a certain roadside station 10 when it turns to 
the left at crossroads X by way of example, the com- 
5 mand data may be provided in the form of a message 
"Turn left at crossroads X". The guidance code is stored 
in the memory 212 (FIG. 5) of the mobile station 1 6. The 
system center 26 is accommodated in the central station 
34 by the trunk 40, although it may of course be con- 
10 nected to the regional station 32 or the district station 
30 as the case may be. 

In the illustrative embodiment, the controller 210 of 
the mobile station 16 having stored the guidance list lo- 
cates its own station on the basis of the static data sent 
'5 from the roadside station 10. Then, the controller 210 
notifies the occupant of the instructed direction via the 
display 256 and/or the vocoder 280 according to the 
command being stored in the guidance list. This, as in 
the previous embodiment, allows the occupant to know 
the route to follow beforehand and thereby eliminates 
the need for a map with a particular route otherwise in- 
dicated on the display 256. Of course, latest map infor- 
mation is available from the system center 26 whenever 
the occupant desires. The receiver map information 
may be shown on the display 256 or outputted by the 
facsimile transceiver 254. 

Fig. 1 2 exemplarily shows a route which a subscrib- 
er vehicle 12 sent a guidance request to the system 
center 26 may follow, for facilitating an understanding of 
the above-stated alternative embodiment. Assume that 
the subscriber vehicle 12 shown in FIG. 12 is loaded 
with a mobile station or on-board unit to which a mobile 
station code M03 is assigned. To send a guidance re- 
quest to the system center 26, the occupant of the ve- 
hicle 12 manipulates the key input unit 252 to enter a 
destination which may be a link number code assigned 
to a particular roadside station 10 by way of example. 
Assuming that the occupant enters a link number code 
assigned to a roadside station E as a destination, the 
entered code is stored in the transmission buffer 220 of 
the on-board unit M03 in the form of the destination code 
62 of the dynamic code 60. 

The controller 210 transmits the destination code 
62 to a roadside station 1 0 which the mobile station M03 
reaches for the first time after the entry of the code 62. 
Specifically, as the mobile station M03 enters the serv- 
ice area 20 of a roadside station A for the first time, the 
controller 210 of the on-board unit M03 sends the dy- 
namic code 62 including the destination code 62 to the 
roadside station A by using the vehicle ID field 104 of 
the frame 100. On receiving the dynamic code 60 from 
the mobile station M03, the roadside station A once 
stores it in the memory 42 and then transmits it to the 
telecommunications network 22 together with the other 
codes of the mobile station M03. These codes are 
switched by the telecommunications network 22, so that 
a code representative of a guidance request is transmit- 
ted to the system center 26. 
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The system center 26 received the destination code 
of the mobile station M03 selects an optimum route to 
the roadside station or destination E by taking account 
of the current traffic conditions also. Further, the system 
center 26 estimates the further movement of the mobile 
station M03 and thereby determines a roadside station 
B which can send a guidance code to the mobile station 
M03. In the case that the route indicated by a dotted line 
in FIG. 12 is the instructed optimum route, the system 
center 26 sends to the telecommunications network 22 
a guidance code associated with a roadside station C 
which immediately follows the roadside station B to the 
roadside station or destination E. On receiving the guid- 
ance code meant for the mobile station M03, the road- 
side station B stores it in the memory 42 and monitors 
its own zone 20 in which the mobile station M03 is ex- 
pected to enter. 

When the roadside station B finds the mobile station 
M03 in its zone 20, it sends the guidance code destined 
to the station M03 by using the vehicle communication 
field 108 of the frame 100. As the mobile station M03 
receives the guidance code, the controller 210 of the 
station M03 stores it in the memory 21 2 in the form of a 
guidance list as shown in FIG. 1 3. At the same time, the 
mobile station M03 receives from the roadside station 
B information which shows the surroundings of the sta- 
tion B, e, g. , a message "Crossroads X is located 300 
meters ahead 0 . 

By comparing the roadside station information with 
the guidance list, the controlled 210 of the on-board unit 
M03 shows the vehicle occupant a direction for driving 
the vehicle 12. In this case, the on-board unit M03 in- 
structs the occupant to make a left turn at the crossroads 
X which is situated 300 meters ahead, based on the 
command data being stored in the guidance list. For this 
instruction, the vocoder 280 may produce an audible 
message such as "Turn to the left at crossroads X which 
is located 300 meters ahead" or, alternatively, the dis- 
play 256 may provide a simple visible direction com- 
mand thereon. 

As the mobile station M03 makes a left turn at the 
crossroads X to enter the zone 20 of the roadside station 
C, the roadside station C sends static data including its 
own position information and roadside station informa- 
tion to the mobile station M03 by using the introductory 
field 102. The controller 210 of the mobile station M03 
compares the position data representative of the road- 
side station C with the guidance list and thereby sees 
that the way the mobile station M03 is following is right. 
Further, when the roadside station C sends roadside 
station information such as "Crossroads Y is located 200 
meters ahead" to the mobile station M03, the mobile sta- 
tion M03 instructs the occupant to turn left at crossroads 
Y located 200 meters ahead, according to the command 
being stored in the guidance list. In this manner, the mo- 
bile station M03 is successfully guided to reach the des- 
tination or roadside station E by way of the roadside sta- 
tion D. 



As stated above, in this particular embodiment, a 
subscriber vehicle 1 2 is allowed to arrive at a destination 
via an optimum route which best matches the instanta- 
neous traffic conditions. Since the direction to travel is 
s instructed by the on-board unit 16, the vehicle occupant 
needs only to steer the vehicle 1 2 as instructed and does 
not have to select a particular route by observing a map. 
In addition, the illustrative embodiment promotes the 
scattered flows of traffic because it is capable of grasp- 
10 ing and controlling the traffic collectively. Furthermore, 
since the route which the on-board unit 16 commands 
is prepared by the system center 26 in matching relation 
to the current traffic conditions, the traffic as a whole can 
be prevented from centering around particular roads. 
is This embodiment may also be modified such that, 
when a mobile station 16 determines that it has been 
brought out of an expected route to the destination, it 
retransmits a guidance request to the system center 26, 
or such that a guidance code sent from the system cent- 
re er 26 is transmitted to a mobile station 1 6 in association 
with a change in the traffic conditions. 

While the destination to be entered in the destina- 
tion code 62 has been shown and described as com- 
prising a roadside station 1 0 throughout the various em- 
25 bodiments, it may of course be replaced with any other 
kind of target such as the name of a specific place. If 
desired, a subscriber vehicle 1 2 may be provided with 
an automatic steering function to be steered automati- 
cally as instructed by a command from its on-board unit 
30 16. 

It is to be noted that the embodiments shown and 
described are applicable not only to an on-road vehicle 
telecommunications system but also to a system which 
implements communications between a system center 

35 and individuals, i. e. pedestrians in a broad sense. 

While the present invention has been described 
with reference to the particular illustrative embodiments, 
it is not to be restricted by those embodiments but only 
by the appended claims. It is to be appreciated that 

40 those skilled in the art can change or modify the embod- 
iments without departing from the scope of the present 
invention. 



4S Claims 

1. A mobile telecommunications system comprising: 

a plurality of base stations (1 0) each being com- 
50 municatable with mobile stations (16) carried 

on vehicles (12) over a radio link of an electro- 
magnetic wave to transmit and receive data on 
the radio link; and 

55 a telecommunications network (22) intercon- 

nected to said plurality of base stations (10) for 
switching to said plurality of base stations com- 
munications of the data which have been re- 
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ceived and are to be transmitted by said plural- 
ity of base stations (10), 

said mobile telecommunications system com- 
prising a system center (26) interconnected to s 
said telecommunications network (22), 3. 

characterized in that 

each mobile station (16) has an identification 10 
(50, 60) allotted specifically thereto, 

said system center (26) being adapted tor se- 
lecting an optimum route along which a specific 
vehicle carrying one of said mobile station J5 
reaches a destination to which said vehicle is 
directed to in a substantially shortest period of 
time under traffic conditions of vehicles pres- 
ently available to said system center; 



said plurality af base stations (10) each have 
an identification allotted specifically thereto and 
transmit base station data representative of the 25 
identification of respective ones of said plurality 
of base stations; 

4. 

upon said mobile station (16) of said specific 
vehicle (1 2) transmitting a guidance request for 30 
asking for route guidance data, any of said plu- 
rality of base stations (10), when receiving the 
guidance request, transmits the guidance re- 
quest to said telecommunications network (22), 
which in turn reports the guidance request to 35 
said system center (26); 

said system center (26) selects, in response to 
the guidance request, an optimum route for the 
guidance request under the traffic conditions *o 
and transmits optimum route data representa- 
tive of the selected optimum route to be des- 
tined to said mobile station (1 6) over said tele- 
communications network (22); and 

45 

upon receipt of the optimum route data, said 
mobile station (16) develops the base station 
data together with the optimum route data re- 
ceived to enable said vehicle to be guided on 
the optimum route selected by said system so 
center (26). 

A system according to claim 1 , characterized in that 
upon receipt of the optimum route data, the mobile 
station (16) performs route guidance on the basis 55 
of the optimum route data and the base station data 
which is transmitted from said base station (10); and 
the mobile station (1 6) compares the optimum route 



data with the base station data and, upon compar- 
ison result indicating that the mobile station has 
been brought out of the selected route, transmits 
the guidance request. 

A system according to claim 1 or 2, characterized 
in that upon receipt of the guidance request, 

said system center (26) transmits the optimum 
route data representative of the selected opti- 
mum route to be destined to the mobile station 
(16) over said telecommunications network 
(22) while memorizing a transmission of the op- 
timum route data to the mobile station (16), and 

said system center (26) updates traffic data un- 
der the traffic conditions available, and, upon 
determining when the optimum route data for 
the mobile station should be updated in compli- 
ance with a change in the traffic conditions, se- 
lects an optimum route for the mobile station on 
the basis of the updated traffic data and trans- 
mits optimum route data representative of the 
selected optimum route to be destined to the 
mobile station (16) over said telecommunica- 
tions network (22). 

A system according to any of the preceding claims, 
characterized in that said plurality of base stations 
(10) is communicatable with the mobile station over 
the radio link using a single frequency of the elec- 
tromagnetic wave between geographically adjoin- 
ing ones of said plurality of base stations, said plu- 
rality of base stations transmitting and receiving da- 
ta with which the single frequency is modulated; 

geographically adjoining ones of said plurality 
of base stations are spaced apart from each 
other with an area intervening in between in 
which the mobile station (16) is substantially 
not responsive to the electromagnetic wave on 
the radio link; 

each of said plurality of base stations (10) es- 
tablishes a miniature zone in which the single 
frequency of the electromagnetic wave is avail- 
able to the mobile station (16), the miniature 
zone being so small in size that part of the data 
is transmitted between one of said plurality of 
base stations (10) and the mobile station (16) 
while the mobile station is in the miniature zone 
established by said one base station; 

whereby said adjoining base stations (10) are 
allowed to share the single frequency of the 
electromagnetic wave to transmit a series of 
data to the mobile station (16) intermittently 
while the mobile station moves across the min- 
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iature zones established by adjoining ones of 
said plurality of base stations (1 0) with the area 
intervening in between. 

5. A system according to any of the preceding claims, 
characterized in that the mobile station (16) devel- 
ops, upon receiving the optimum route data and re- 
ceiving the base station data from one of said plu- 
rality of base stations (10) which is also associated 
with the optimum route data, the message repre- 
sentative of any of the route comnand data which 
is associated with said one base station. 

6. A system according to claim 5, characterized in that 
the mobile station (16) develops said message on 
a visible basis or an audible basis. 



Patentanspruche 

1. Mobil-Telekommunikationssystem, das foigendes 
aufweist: 

eine Vielzahl von Basisstationen (10), die jede 
uber eine Funkverbindung einer elektromagne- 
tischen Welle mit auf Fahrzeugen (12) mitge- 
fuhrten mobilen Stationen (16) kommunizieren 
konnen, urn auf der Funkverbindung Daten zu 
senden und zu empfangen, und 

ein Telekommunikationsnetz (22), das mit der 
Vielzahl von Basisstationen (tO)zusammenge- 
schaltet ist, zur Vermittlung von Ubermittlungen 
der Daten, die von der Vielzahl von Basissta- 
tionen (10) empfangen wurden und zu senden 
sind, an die Vielzahl von Basisstationen, 

wobei das Mobil-Telekommunikationssystem 
eine Systemzentrale (26) aufweist, die mit dem 
Telekommunikationsnetz (22) zusammenge- 
schaltet ist, 

dadurch gekennzeichnet, daft 

jede mobile Station (16) eine speziell ihr zuge- 
ordnete Kennung (50, 60) aufweist, 

die Systemzentrale (26) dafur eingerichtet ist, 
eine optimale Strecke auszuwahlen, entlang 
der ein spezielles Fahrzeug, das eine der mo- 
bilen Stationen miff uhrt, ein Ziel, nach dem das 
Fahrzeug gelenkt wird, unter Verkehrsbedin- 
gungen von Fahrzeugen, die der Systemzen- 
trale gegenwartig zur Verfugung stehen, in ei- 
ner im wesentlichen kurzesten Zeitspanne er- 
reicht, 

die Vielzahl von Basisstationen (10) jede eine 



speziell ihr zugeordnete Kennung aufweisen 
und Basisstationsdaten senden, die die Ken- 
nung von jeweiligen Basisstationen aus der 
vielzahl von Basisstationen darstellen, 

5 

auf das Senden einer Leitanforderung zum An- 
fordern von Streckenleitdaten durch die mobile 
Station (16) des speziellen Fahrzeugs (12) hin 
irgendeine aus der Vielzahl von Basisstationen 
'0 (10), wenn sie die Leitanforderung empfangt, 

die Leitanforderung an das Telekommunikati- 
onsnetz (22) sendet, das wiederum die Leitan- 
forderung der Systemzentrale (26) meldet, 

75 die Systemzentrale (26) als Antwort auf die 

Leitanforderung eine optimale Strecke fur die 
Leitanforderung unter den Verkehrsbedingun- 
gen auswahlt und Optimalstreckendaten, die 
die ausgewahlte optimale Strecke darstellen, 

20 die fur die mobile Station (16) ausersehen ist, 

uber das Telekommunikationsnetz (22) sendet, 
und 

die mobile Station (16) auf den Empfang der 
25 Optimalstreckendaten hin die Basisstationsda- 

ten zusammen mit den empfangenen Optimal- 
streckendaten bekannt gibt, um zu ermogli- 
chen, daG das Fahrzeug auf der von der Sy- 
stemzentrale (26) ausgewahlten optimalen 
30 Strecke geleitet wird. 

2. System nach Anspruch 1 , dadurch gekennzeichnet, 
dal3 die mobile Station (16) auf den Empfang der 
Optimalstreckendaten hin auf der Basis der Opti- 
cs malstreckendaten und der Basisstationsdaten, die 

von der Basisstation (10) gesendet werden, eine 
Streckenleitung durchf uhrt und daft die mobile Sta- 
tion (16) die Optimalstreckendaten mit den Basis- 
stationsdaten vergleicht und bei einem Vergleichs- 
40 ergebnis, das anzeigt, daf3 die mobile Station von 
der ausgewahlten Strecke abgebracht wurde, die 
Leitanforderung sendet. 

3. System nach Anspruch 1 oder 2, dadurch gekenn- 
4S zeichnet, daB auf den Empfang der Leitanforderung 

hin 

die Systemzentrale (26) die Optimalstrecken- 
daten, die die ausgewahlte optimale Strecke 
50 darstellen, die fur die mobile Station (16) aus- 

ersehen ist, uber das Telekommunikationsnetz 
(22) sendet, wobei sie eine Obertragung der 
Optimalstreckendaten an die mobile Station 
(16) speichert, und 

55 

die Systemzentrale (26) Verkehrsdaten unter 
den zur Verfugung stehenden Verkehrsbedin- 
gungen aktualisiert und bei einer Feststellung, 
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daft die Optimalstreckendaten fOr die mobile 
Station in Ubereinstimmung mit einer Ande- 
rung der Verkehrsbedingungen zu aktualisie- 
ren sind, auf der Basis der aktualisierten Ver- 
kehrsdaten eine optimale Strecke fur die mobi- s 
le Station auswahlt und Optimalstreckendaten, 
die die ausgewahlte optimale Strecke darstel- 
len, die tOr die mobile Station (16) ausersehen 
ist, uber das Telekomrnunikationsnetz (22) sen- 
det. 10 

System nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daBdie Vielzahlvon 
Basisstationen (1 0) unter Verwendung einer einzel- 
nen Frequenz der elektromagnetischen Welle zwi- is 
schen einandergeographisch benachbarten Basis- 
stationen aus der Vielzahl von Basisstationen Ober 
die Funkverbindung mit der mobilen Station kom- 
munizieren konnen, wobei die Vielzahl von Basis- 
stationen Daten senden und empfangen, mit denen 20 
die einzelne Frequenz moduliert ist, 

einander geographisch benachbarte Basissta- 
tionen aus der Vielzahl von Basisstationen im 
Abstand voneinander angeordnet sind, mit ei- 25 
nem dazwischen liegenden Gebiet, in dem die 
mobile Station (16) im wesentlichen nicht auf 
die elektromagnetische Welle auf der Funkver- 
bindung anspricht, 

30 

jede aus der Vielzahl von Basisstationen (10) 
eine Kleinzone hersteltt, in der der mobilen Sta- 
tion (16) die einzelne Frequenz der elektroma- 
gnetischen Welle zur Verfugung steht, wobei 
die Kleinzone eine so geringe GroBe aufweist, 35 
daB ein Teil der Daten zwischen einer aus der 
Vielzahl von Basisstationen (10) und der mobi- 
len Station (16) ubertragen wird, wahrend sich 
die mobile Station in der von der einen Basis- 
station hergestellten Kleinzone befindet, 40 

wodurch die einander benachbarten Basissta- 
tionen (10) die einzelne Frequenz der elektro- 
magnetischen Welle gemeinsam benutzen 
durfen, um intermittierend eine Folge von Da- *s 
ten an die mobile Station (16) zu senden, wah- 
rend sich die mobile Station uber die Kleinzo- 
nen hinweg bewegt, die durch einander be- 
nachbarte Basisstationen aus der Vielzahl von 
Basisstationen (10) eingerichtet wurden, zwi- so 
schen denen das Gebiet liegt. 

System nach einem der vorhergehenden Anspru- 
che, dadurch gekennzeichnet, daB die mobile Sta- 
tion (16) auf den Empfang der Optimalstreckenda- ss 
ten und den Empfang der Basisstationsdaten von 
einer aus der Vielzahl von Basisstationen (10), die 
auBerdem den Optimalstreckendaten zugeordnet 



ist, hin die Nachricht bekannt gibt, die irgendwelche 
der Streckenkommandodaten darstellt, die der ei- 
nen Basisstation zugeordnet sind. 

6. System nach Anspruch 5, dadurch gekennzeichnet, 
daB die mobile Station (16) die Nachricht auf einer 
sichtbaren Basis oder einer horbaren Basis be- 
kannt gibt. 



Revendications 

1. Systeme de telecommunications mobile 
comprenant : 

une pluralite de postes de base (1 0) aptes cha- 
cun a communiquer avec des postes mobiles 
(16) disposes dans des vehicules (12) par I'in- 
termediaire d'une liaison radio de transmission 
d'une onde electromagnetique pour emettre et 
recevoir des donndes dans la liaison radio; et 
un reseau de telecommunications (22) inter- 
connects a ladite pluralite de postes de base 
(10) pour commuter, vers ladite pluralite de 
postes de base, des communications des don- 
nees, qui ont ete recues et doivent etre emises 
par ladite pluralite de postes de base (10), 
ledit systeme de telecommunications mobile 
comprenant un centre du systeme (26) inter- 
connects" audit reseau de telecommunications 
(22), 

caracterise en ce que 

chaque poste mobile (16) possede une identi- 
fication (50, 60), qui lui est affectee de fa?on 
specifique, 

ledit centre (26) du systeme etant adapte pour 
selectionner un itineraire optimum, sur lequel 
un vehicule specifique portant Tun desdits pos- 
tes mobiles atteint une destination, vers laquel- 
le ledit v6hicule se dirige, en I'intervalle de 
temps sensiblement le plus bref dans des con- 
ditions de trafic de vehicules actuellement dis- 
ponibles au niveau dudit centre du systeme; 
ladite pluralite de postes de base (10) posse- 
dent chacun une identification qui lui est al- 
louee de facon specifique et emettent des don- 
nees des postes de base, qui sont representa- 
tives de I'identification de postes respectifs par- 
mi ladite plurality de postes de base; 
lorsque ledit poste mobile (16) dudit vehicule 
specifique (12) emet une demande de guidage 
pour obtenir des donnees de guidage sur un iti- 
neraire, Tun quelconque de ladite plurality de 
postes de base (10) envoie la demande de gui- 
dage, lorsqu'il la recoit, audit reseau de tele- 
communications (22), qui a son tour signale la 
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demande de guidage audit centre (26) du sys- 
teme; 

en reponse a la demande de guidage, ledit cen- 
tre (26) du systeme selectionne un itineraire op- 
timum pour la demande de guidage dans les 5 
conditions de trafic et envoie les donnees de 
I'itineraire optimum qui sont representatives de 
I'itineraire optimum selectionne et qui sont des- 
tinees audit poste mobile (16), par I'intermediai- 
re dudit reseau de telecommunications (22); et 
lors de la reception des donnees de I'itineraire 
optimum, ledit poste mobile (16) developpe les 
donnees du poste de base ainsi que les don- 
nees de I'itineraire optimum recues pour per- 
mettre le guidage dudit vehicule sur I'itineraire '5 
selectionne par ledit centre (26) du systeme. 

Systeme selon la revendication 1 , caracterise en ce 
que lors de la reception des donnees de I'itineraire 
optimum, le poste mobile (16) effectue un guidage 2° 
d'itineaire sur la base des donn6es de I'itineraire op- 
timum et des donnees du poste de base qui sont 
emises par ledit poste de base (10); et 

le poste mobile (16) compare les donnees de 
I'itineraire optimum aux donnees du poste de base 2$ 
et transmet la demande de guidage lorsque le re- 
sultat de comparaison indique que le poste mobile 
s'est ecarte de I'itineraire selectionne. 

Systeme selon la revendication 1 ou 2, caracterise 30 
en ce que lors de la reception de la demande de 
guidage, 

ledit centre (26) du systeme envoie les don- 
nees de I'itineraire representatives de I'itinerai- 35 
re optimum selectionne, qui sont destinees au 
poste mobile (16), par I'intermediaire dudit re- 
seau de telecommunications (22), tout en me- 
morisant une transmission des donnees de I'iti- 
neraire optimum au poste mobile (16), et 40 
ledit centre (26) du systeme met a jour les don- 
nees de trafic dans les conditions de trafic dis- 
ponibles et, lors de la determination de mo- 
ments ou les donnees de I'itineraire optimum 
pour le poste mobile doivent etre mises a jour 45 
en fonction d'une modification des conditions 
de trafic, selectionne un itineraire pour le poste 
mobile sur la base des donn6es de trafic mises 
a jour et envoie les donnees de I'itineraire op- 
timum representatives de I'itineraire selection- so 
ne, qui sont destinees au poste mobile (16) par 
I'intermediaire dudit reseau de telecommunica- 
tions (22). 

Systeme selon I'une quelconque des revendica- 55 
tions prec6dentes, caracterise en ce que ladite plu- 
rality de postes de base (1 0) peuvent communiquer 
avec le poste mobile par I'intermediaire de la liaison 



radio en utilisant une seule frequence de I'onde 
elect romagnetique entre des postes de base, qui 
sont voisins geographiquement, parmi ladite piura- 
lite de postes de base, ladite piuralite de postes de 
base emettant et recevant des donnees avec les- 
quelles la frequence unique est modulee; 

des postes de base, qui sont voisins geogra- 
phiquement, parmi ladite piuralite de postes de 
base sont separ£s les uns des autres par une 
zone intercalate, dans laquelle le poste mobile 
(1 6) n'est essentiellement pas sensible a I'onde 
electromagnetique de la liaison radio; 
chacun de ladite piuralite de postes de base 
(10) elablit une zone miniature, dans laquelle 
la frequence unique de I'onde electromagneti- 
que est disponible pour le poste mobile (16), la 
zone miniature ayant des dimensions suffisam- 
ment faibles pour qu'une partie des donnees 
soit transmise entre un poste de ladite piuralite 
de postes de base (10) et le poste mobile (16), 
alors que le poste mobile est dans la zone mi- 
niature etablie par ledit poste de base; 
lesdits postes de base voisins (10) peuvent uti- 
liser en commun la frequence unique de I'onde 
electromagnetique pour envoyer de facon in- 
termittente une serie de donnees au poste mo- 
bile (16), tandis que le poste mobile se deplace 
dans les zones miniatures etablies par des pos- 
tes voisins faisant partie de ladite piuralite de 
postes de base (10), qui sont separes par la 
zone. 

5. Systeme selon I'une quelconque des revendica- 
tions precedentes, caracterise en ce que lorsqu'il 
recoit les donnees de I'itineraire optimum et qu'il re- 
coit les donnees de base en provenance de I'un de 
ladite piuralite de postes de base (10), qui est ega- 
lement associe aux donnees de I'itineraire opti- 
mum, le poste mobile (16) produit le message re- 
presentatif de I'une quelconque des donnees de 
commande de I'itineraire optimum, qui est associee 
audit poste de base. 

6. Systeme selon la revendication 5, caracterise en ce 
que le poste mobile (16) produit ledit message sur 
une base visible ou sur une base audible. 
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